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IBM Research Center, P.O. Box 218, Yorktown Heights, New York 10598 
3-1. Proposed by T. S. MOTZKIN, University of California, Los Angeles, 
California 90024. Planes on points in 3--space. 
Prove or disprove: If n points in real 3-space are not on one plane, or on 
two lines, or the I0 meeting points of 5 planes, then some 3 of the points 
are not on a plane with any one of the other n - -3  points. (Cf  T. S. 
MOTZKIN, Trans. Amer. Math. Soe. 70 (1951, 451.) 
3-2. Proposed by W. T. TUTTE, University of Waterloo, Ontario, 
Canada. Unsymmetrical graphs. 
Show that almost all 3-connected planar maps of n edges are unsym- 
metrical (i.e., the proportion of maps with non-trivial automorphisms --~ 0 
as n --+ oo). 
3-3. Proposed by W. T. TUTTZ, University of Waterloo, Ontario, 
Canada. Counting a class of  graphs. 
Find the number of Hamiltonian-rooted trivalent bipartite maps of 2n 
vertices (Hamiltonian-rooting fixes a directed edge and a Hamiltonian 
circuit through it). 
3-4. Proposed by S. D. CHATTERJI, Kent State University, Kent, 
Ohio 44240. The number of topologies on n points. 
Let p(n) and po(n) be the number of all topologies and the number of 
T O topologies on n points, respectively. 
(a) Is it true that there exists a c such that p(n)/2(~+')~--* 0 and 
p(n)/2('-')n*--~ m? My conjecture is that c = 1/2; I can prove that, 
if c exists, it lies between 1/4 and 1/2. The same question and conjecture 
are also posed for po(n). 
(b) Does 
"1  
lim -3c log p(n) 
n---> oo n ~ 
exist, and if so what is its value ? The same question is also raised for po(n). 
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(c) Does 
RESEARCH PROBLEMS 
lim p(n) 
7o( ) 
exist ? Conjecture: the limit is between 1 and 2. 
(Cf. EVANS, HARARY, AND LYNN, Comm. ACM 10 (1967), 295, and an 
article by the proposer to appear in this journal.) 
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